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DETAILED ACTION 



Response to Arguments 

1. Applicant's arguments filed 1 1/19/2010 have been fully considered but they are 
not persuasive. 

2. The applicant argues that, "Timko does not disclose tobacco plants with 

increased nicotine", (Remarks, 1 1/19/2010, page 9, paragraph 3). This is incorrect. 

Timko et al. state, 

It is also an object of the present invention to provide plant promoter 
regions that are capable of conferring high levels of transcription in rapidly 
dividing cells of transformed plants when coupled with a heterlogous 
coding sequence in a chimeric gene. Further, the invention is directed to 
chimeric genes incorporating such promoter region, stable transfection of 
plants with these chimeric genes, and the plants and cells that are 
transfected, as well as seeds of such transfected plants, (page 4, line 32 — 
page 5, line 3). 

3. Timko et al. go on to describe the coding for PMT genes as their target. 
Therefore, Timko et al. disclose conferring high levels of transcription of PMT (i.e. over 
expression of PMT) and as a result, higher levels of nicotine (page 5, 8-12). 

4. Timko et al. compare low nicotine mutants with the engineered tobacco plants 
with transcripts encoding PMT, thus showing that increased nicotine tobacco plants 
were created: 

Low alkaloid mutants of Burley 21 subjected to the same treatment show a 
much lower level of stimulation of ODC transcript accumulation after 
topping, and the enhanced transcript abundance does not persist beyond 
4hr. By comparison, transcripts encoding PMT and and a tobacco root- 
specific p-glucosidase (TBG-I)show patterns of accumulation similar to 
that observed for ODC transcripts in wild-type plats, but no induction in the 
low-alkaloid mutant, consisten with previous studies..." (page29-30). 
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5. It would have been clear to one of ordinary skill in the art at the time of invention, 
that although Timko et al. do not explicitly state the phrase, "tobacco plants with 
increased nicotine", that the invention as detailed by Timko et al. would result in tobacco 
plants with increased levels of nicotine due to increased levels of PMT. 

6. In response to applicant's argument that there is no teaching, suggestion, or 
motivation to combine the references, the examiner recognizes that obviousness may 
be established by combining or modifying the teachings of the prior art to produce the 
claimed invention where there is some teaching, suggestion, or motivation to do so 
found either in the references themselves or in the knowledge generally available to one 
of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 
1988), In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992), and KSR ^ 
International Co. v. Teleflex, Inc., 550 U.S. 398, 82 USPQ2d 1385 (2007). In this case, 
Perkins et al. teach the use of tobacco and a source of additional nicotine to increase 
nicotine to the other smoke constituents in cigarette smoke. It would have been obvious 
to one of ordinary skill in the art, that the engineered tobacco of Timko et al. can be 
considered a tobacco with a source of additional nicotine, and would therefore be useful 
in the invention of Perkins et al. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 



Application/Control Number: 10/568,290 Page 4 

Art Unit: 1747 

the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. Claims 184 and 185 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Perkins et al. (US 3,861 ,400) in view of Newton Jr. et al. (US 3,957,060), Timko 
(WO/00/67558), Russell (Nicotine and Public Health, 2000), and Gibson (US 
3,878,850). 

10. Perkins et al. disclose cigarettes with a tar to nicotine ratio between 3 and 8 (see 
Table I, examples 2, 4, and 6) and that the pH of the smoking material should be kept 
below approximately 6.5. However, Perkins et al. do not disclose that the tar to nicotine 
ratio was measured by FTC or ISO methods, the use of transgenic Nicotiana tabacum 
to supply nicotine, or that the pH of the cigarette smoke produced has a pH of 6.5 or 
lower. 

1 1 . Although Perkins et al. do not specifically disclose following FTC or ISO testing 
parameters however, the parameters disclosed are nearly identical to those of the FTC 
method as disclosed by the applicant. For instance, Perkins et al. disclose testing the 
cigarettes on a cigarette smoking machine with a 35 ml draw over 2 seconds every 
minute until 22 mm of cigarette are left. This compares to 35 ml draw over 2 seconds 
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ever 58 seconds until 23 mm of cigarette are left. In both cases, the "Tar" equals the 
total particulate matter retained on a Cambridge filter with the weight of water and 
nicotine subtracted from the total particulate matter. It would have been obvious to one 
of ordinary skill in the art that the results obtained by Perkins et al. would not have been 
significantly different under FTC testing because the testing parameters are extremely 
similar. Furthermore, Perkins et al. teaches the general concept of increased tar to 
nicotine ratio, and it would have been obvious to one of ordinary skill in the art at the 
time of invention to manipulate the tar to nicotine ratio to produce a cigarette with low tar 
and medium nicotine. This is further suggested by the disclosure of Russell or the 
benefits that low tar medium nicotine cigarettes may present to habitual smokers (with 
tar to nicotine ratios of 9.9, 5.27, 8.61, 8.18 (i.e. the range encompasses from about 3 to 
about 8; see "Investigating the Low-Tar, Medium-Nicotine Approach"). 
12. Perkins et al. do not disclose the use of trasgenic Nicotians tabacum in a 
cigarette. However, Timko et al. teach the engineering of Nicotiana tabacum to produce 
higher levels of nicotine using a heterologous coding sequence (nucleic acid encoding 
PMT) to boost levels of the putrescine N-methyltransferase (PMT) which is an enzyme 
whose presence is a rate limiting step in supplying a compound for nicotine synthesis in 
tobacco (page 4, 31 -page 5, 5; page 3 paragraph 1) and thus increasing the production 
of nicotine. It would have been obvious to one of ordinary skill in the art at the time of 
invention to use the tobacco of Timko et al., which has higher levels of nicotine, in place 
of the added nicotine salts and compounds disclosed by Perkins et al. to produce a 
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cigarette with the tar to nicotine ratios suggested by Perkins et al. and Russell. Doing 
so would have lead to predictable results (higher nicotine) and lower tar. 

13. Although Perkins et al. describe the pH of the smoking material as being 6.5 or 
lower, Perkins et al. do not disclose the pH of the resulting cigarette smoke during use 
as being 6.5 or lower. However, the pH of tobacco smoke is generally considered to be 
acidic, and if the smoking material does not produce acidic smoke, it may present 
unwanted characteristics for smokers. For instance, Gibson et al. disclose that a 
"choky" flavor is associated with an alkaline trend in the pH of smoke and the "choky 
effect can diminished by making the smoke more acid (col. 1, 13-23). The examples of 
Gibson et al. illustrate several method of achieving lower pH smoke (lower than 6.5) 
with materials that may produce alkaline (basic) smoke. It would have been obvious to 
one of ordinary skill in the art at the time of invention to make the cigarette of Perkins et 
al. with the tobacco of Timko et al. and adjust the pH to lower than 6.5 by the methods 
and materials of Gibson et al. if the pH of the smoke produced was alkaline in nature or 
produced "choky" flavor. 

14. Claim 186 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perkins et al. (US 3,861,400), Newton Jr. et al. (US 3,957,060), Timko (WO/00/67558), 
Russell (Nicotine and Public Health, 2000), and Gibson (US 3,878,850) as applied to 
claim 184 above, in further view of Conkling et al. (US 6,423,520). 

15. Timko et al. disclose using genetic engineering to increase expression or 
production of PMT, but do not disclose up-regulating quinolate phosphoribosyl 
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transferase (QPT or QPRTase). However, Conkling et al. disclose creating a transgenic 
Nicotiana having increased QPRT expression when compared to altering the 
expression of QPRTase by using complimentary nucleic acid sequences encoding a 
segment of QPRTase (abstract). It would have been obvious to one of ordinary skill in 
the art at the time of invention to alter the expression of both QPRTase and PMT 
(PMTase) as these are the rate limiting enzymes for producing precursors for making 
nicotine as shown by Conkling et aL (figure 1). Conkling et al. indicate that QPRTase is 
a rate limiting enzyme in the production of nicotine and disclose increasing its 
expression or production (col. 1, 44-56), while Timko et al. disclose PMT as a rate 
limiting enzyme in the production of nicotine (see rejection of claim 184 above) and 
disclose increasing its expression or production. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time of invention to combine the methods of 
Timko et al. and Conkling et al. to increase production of the two different, known, rate 
limiting enzymes in the production of Nicotine, and thus increasing nicotine production 
in transgeneic plants that result from the genetic manipulation. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL J. FELTON whose telephone number is 
(571)272-4805. The examiner can normally be reached on Monday to Friday, 7:30 AM 
to 4:30 PM EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on 571-272-1226. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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If you would like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR CANADA) 
or 571-272-1000. 



/Michael J Felton/ 
Examiner, Art Unit 1791 

/Richard Crispino/ 

Supervisory Patent Examiner, Art Unit 1747 



